Objective-Recent studies have suggested that QT interlead variability (dispersion) on the surface electrocardiogram may have potential as a measure of recovery time dispersion. To test this hypothesis further QT dispersion occurring in sinus beats was compared with that in ventricular extrasystoles. Patients-Nine patients were studied who were undergoing electrophysiological study for investigation of palpitation and were found to have electrically normal ventricles.
during sinus rhythm in a drug free state while ventricular extrastimuli were introduced by programmed right ventricular stimulation at different coupling intervals. QT dispersion, defined as the difference between the maximum and minimum QT, was calculated separately for the extrasystoles and preceding and following sinus complexes. To correct for the influence of the number of measurable leads on QT dispersion, an "adjusted" QT dispersion calculated as QT dispersion/square root of the number of measurable leads, was used to compare sinus complexes and extrasystoles.
Patients-Nine patients were studied who were undergoing electrophysiological study for investigation of palpitation and were found to have electrically normal ventricles.
Results-At all coupling intervals tested "adjusted' QT dispersion was significantly greater in the ventricular extrasystoles than in either the preceding or following sinus complexes. For the coupling interval 350 ms, the 95% confidence intervals for the difference between means was 52 to 78 ms (preceding sinus complex) and 56 to 82 ms (following sinus complex) (p < 0-00001). There was no correlation between the coupling interval and the magnitude of the "adjusted" QT dispersion. QT measurements were performed by one observer using a digitiser (CALCOMP 9000). All electrocardiograpic analysis was performed after the studies were completed. QT intervals were measured from the onset of the QRS to the end of the T wave (defined as its return to the T-P baseline) in the last completed sinus complex preceding the ventricular extrasystole and the first sinus complex following the ventricular extrasystole. When U waves were present, the QT was measured to the nadir of the curve between the T and U wave. For the ventricular extrasystoles the interval between the pacing spike and the end of the T wave was measured. QT dispersion, defined as the difference between maximum and minimum QT, was calculated separately for the ventricular extrasystoles, the preceding sinus complexes and the following sinus complexes. QT measurements were performed only in those leads where the T wave end could be reliably identified. In a previous study we showed that QT dispersion values are directly proportional to the square root of the number of measurable leads and derived an "adjusted" QT dispersion calculated as QT dispersion divided by the square root of the number of measurable leads to correct for this influence. 8 Accordingly, for statistical analysis, this "adjusted" QT dispersion was calculated and used to compare the dispersion occurring in sinus complexes and ventricular extrasystoles.
Conclusion
Student's paired t test was used to compared the mean "adjusted" QT dispersion occurring in sinus complexes and ventricular Table 2 shows the results of "adjusted" QT dispersion occurring in ventricular extrasystoles at a range of different coupling intervals.
There was no correlation between the "adjusted' QT dispersion and the coupling interval, although for each interval the dispersion of the ventricular extrasystole was at least three times greater than that of either the preceding or following sinus complex. In an attempt to correlate the magnitude of QT dispersion with the timing of the ventricular extrasystole in relation to the state of ventricular recovery we calculated the "prematurity index" expressed as the ratio of the coupling interval to the QT interval of the normal beat or R-R/QT.,9 for each electrocardiogram (data not shown). There was no correlation between this "prematurity index" and "adjusted" QT dispersion.
Discussion
These results are a third piece of evidence that interlead QT variability as measured on the 12 lead electrocardiogram is not merely a technical artefact but probably reflects dispersion of recovery of ventricular excitability. The adjusted QT dispersion of ventricular estrasystoles far exceeded that of the preceding or succeeding sinus complexes. Ventricular extrasystoles most certainly involve dispersion and disruption of activation, and some of the measured QT variation must be attributed to this aspect.
The lack of a positive correlation between the ventricular extrasytole coupling interval and the measured dispersion suggests that activation disturbances were the predominant factor contributing to the QT dispersion. This is supported by the fact that irrespective of short coupling intervals producing what were tantamount to R-on-T ventricular extrasystoles the configuration of induced extrasystoles and stimulus to onset times were independent of the coupling interval. The increased dispersion of activation times will also lead to increased dispersion of action potential durations depending on electrical restitution, but if this were the major factor producing QT dispersion then dispersion would have been expected to vary with coupling interval. Our work in humans accords with animal studies in QT dispersion in sinus beats and ventricular extrasystoles in normal hearts 16 which is considered to reflect the greater dependence of Q wave onset on global rather than local cardiac events. '6 Thus Q wave onset, like pacing spike onset, is virtually synchronous with the earliest onset of ventricular activation.
Late in the development of one of cardiology's classic tools we have found that the surface electrocardiogram may provide new information. All available evidence is that QT dispersion does reflect underlying regional variations in the recovery of ventricular excitability. If this view is more widely endorsed then a radical revision of QT measurements will be necessary. Classic studies from the past may not survive scrutiny. The only scientifically acceptable QT information that would be obtained from a 12 lead electrocardiogram would be either the maximum measured QT interval (implying a search for this on all 12 leads ofthe surface electrocardiogram) or dispersion of QT intervals.
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